Modification of the cell based assay for brevetoxins using human cardiac voltage dependent sodium channels expressed in HEK-293 cells.
Assays using living cells provide an effective means to generate activity measurements of toxins, especially in situations where the toxins are part of a complex mixture or in an unfamiliar form such as natural or synthetic derivatives or bioactive metabolites. An important step in the refinement of cell based assays is to simplify the cellular reactions needed or required to generate the functional response of interest. Advances in the engineering of functional responses in cells provide a means to direct the response to given toxins. In this report, we describe the homogeneous high level expression of the initial target for brevetoxin, the voltage dependent sodium channel in human embryonic kidney cells (HEK-293). HEK cells stably transfected with a 6.208 kb cDNA of human heart voltage-dependent Na(+) channel (hH1a) were examined as an alternative to mouse neuroblastoma cells (N2A). The HEK-hH1a cells showed a reduced dependence on cofactors, increased sensitivity to brevetoxin and a useful means to assure absolute selectivity to the sodium channel. We next assessed the assay in a reporter gene format. Expression of a panel of minimal response elements as well as the c-fos promoter failed to provide a response to brevetoxin, indicating that the HEK cells lack a necessary intermediate signaling component. The expression of voltage dependent sodium channels in HEK cells is anticipated to provide enhanced performance for cell-based detection of toxins for drug and natural product discovery, biomonitoring and environmental monitoring.